A study of multidrug resistance and cell kinetics in a child with near-haploid acute lymphoblastic leukemia.
Marked hypodiploidy is found in a small group of patients with acute lymphoblastic leukemia (ALL) and is associated with very poor prognosis. Cells from a patient with near-haploid ALL (karyotype: 27 XY, DNA index = 0.5) were investigated by multiparameter flow cytometry at relapse and at multiple time-points during reinduction chemotherapy. The cell cycle of these near-haploid leukemic blasts and their chromatin structure was studied by acridine orange (AO) DNA/RNA flow cytometric assays. Most leukemic cells were in "G0", and no recruitment of the bone marrow cells into the G1 phase of the cell cycle was found during reinduction therapy with high dose cytosine arabinoside. After two cycles of chemotherapy, the patient achieved clinical remission, but persistent haploid cells were identified by flow cytometry and he relapsed after 8 weeks and died after 16.7 weeks. The leukemic blasts expressed very high levels of a 180 kd p-glycoprotein associated with multidrug resistance and daunomycin efflux could be blocked by verapamil. Expression of gp 180 and the verapamil effect on intracellular daunomycin concentration indicate multidrug resistance. We conclude that cell kinetic quiescence and multidrug resistance may both be factors responsible for the poor prognosis of this patient with near-haploid ALL. Further studies of this patient group should determine if these mechanisms are indeed responsible for the poor prognosis associated with near-haploid leukemia.